Colchicine treatments of 0.005% and 0.01% either in distilled water or in hydrogen peroxide 3% were caused temporary leaf shape changes on cowpea. Treatment of colchicine in hydrogen peroxide 3% resulted in green pod color change to purple however treatment of just hydrogen peroxide 3% and colchicine in hydrogen peroxide 3% caused 8.8-10.7% dwarf cowpea. As a preliminary data, we also observed that cowpea crops grown from seeds treated with colchicine in distillate water attacked by bean leaf beetle much earlier compare to the treatment with colchicine in hydrogen peroxide 3%.
INTRODUCTION
Mutagenesis have been applied in various fields of research both for development of academic and applied purposes such as genetic modification using mutagen in vivo or in vitro condition, random or targeted, molecular or non molecular to see cell-shaped changes, number of chromosomes, and or decreasing or increasing stomata numbers per leaf in the aim to improve plant quality. Genetic modification on plant by inducing mutagenesis is potential to improve plant quality considering that the process is relatively simple and does not cost much (Oladosu et al., 2016 ; Roychoduwry and Tah, 2016) . Parry et al., 2009 
MATERIALS AND METHODS
Before the main research we did a preliminary study that was colchicine treatment in distillate water solvent on cowpea seeds. In our main research we did four kind treatments of colchicine on cowpea Both colchicine in distillate water and colchicine in 3% hydrogen peroxide caused leaf-shaped changed from lanceolate to heartshaped. Besides, colchicine in 3% hydrogen peroxide solvent caused other change in leaf shape viz from lanceolate to oval (Fig. 3 A) .
CROP IMPROVEMENT THROUGH INDUCING MUTAGENESIS IN VIVO USING COLCHICINE ON COWPEA (Vigna unguiculata L. Walp) I Gede Ketut Susrama and I Gede Putu Wirawan
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Fig. 3. Leaf-shaped change to oval (A). Dwarf cowpea due to treatment of colchicine in H2O2 (B)
Many cowpea crop becoming stunted (Fig. 3 B) due to just 3% hydrogen peroxide treatment and colchicine in 3% hydrogen peroxide. Cowpea with leaf shape change could grow normally however stunted cowpea crop could not grow well meaning that the DNA damage due to colchicine treatment could not be repaired by cowpea DNA repair system. Detail data on the percentage of stunted crops are presented in Table 1 .
It is something new in the sense of colchicine which should increase the size of plant with its ability to induced chromosome doubling on plant which expected increasing the size of plant in this research showed the opposite result that caused plant stunting. It is obviously understood from this research that colchicine in distillate water did not caused stunted plant however colchicine in 3% hydrogen peroxide did. 
Pests Attacks
Pests attacks were given a special attention in this research, hoping colchicine treatment giving any initial discovery of mutant cowpea that resistant to certain pest.
Soil worm (Agrotis ipsilon) which intersecting the base of the cowpea stem underground attacked 3% hydrogen peroxide treated crop however did not found attacking colchicine treated crops (Fig. 5 A) . Aphids attacked on cowpea grown from seeds treated with 0.005% colchicine in distillated water occurred on day 24 after planting. Cowpea crop grown from seeds treated with 0.01% colchicine in 3% hydrogen peroxide was also attacked by aphids however on day 32 after planting or eight days later (Fig. 5 B) . hydrogen peroxide on cowpea caused color pod change from green to purple (Fig. 6 ).
Odekola and Oluleye (2007) has conducted a research inducing mutagenesis using gamma ray on cowpea resulted in mutant cowpea with dark green, twisted and hairy pod. We consider that pod color changing due to colchicine treatment of this research having high academic value and might be economic value as well. Purple pod of cowpea may contain more antioxidant and for sure will increase biodiversity. 
